Proliferation of mouse spermatogonial stem cells in microdrop culture.
It is now possible to make mouse spermatogonial stem cells (SSCs) proliferate in vitro. However, these cultured cells, called germ-line stem (GS) cells, consist of not only SSCs but also a greater number of progenitor spermatogonia. Moreover, isolated GS cells barely proliferate. To elucidate the nature of SSCs and progenitor spermatogonia, we adapted a microdrop culture system to GS cells. Using a micromanipulator, individual microdrops were seeded with clusters or dissociated known numbers of GS cells. The number of surviving colonies was determined after 30 days. The proliferation rate of GS cells in microdrops increased as the number of GS cells seeded increased. It was observed that as few as three GS cells seeded in a microdrop can proliferate and expand the colony size. Those GS cells of expanded colonies were able to proliferate following subculture and underwent spermatogenesis in the host testis after transplantation into the seminiferous tubules of recipient mice. These data revealed that SSCs can multiply in a microdrop culture system. Microdrop culture offers a novel tool to elucidate the nature of SSCs in regard to their self-renewing capacity and can serve as a monitoring system of culture conditions for the self-renewal of SSCs.